Please indicate your sexuality using one the decriptions below
• Exclusively heterosexual • Predominantly heterosexual, only incidentally homosexual • Predominantly heterosexual, but more than incidentally homosexual • Equally heterosexual and homosexual • Predominantly homosexual, but more than incidentally heterosexual • Predominantly homosexual, only incidentally heterosexual • Exclusively homosexual • Non-sexual
Modelling dynamic mental representations of facial expressions of pain and orgasm
For each culture and sex of observer (20 males and 20 females in each culture), we generated 3,600 random facial animations as illustrated in Fig. 1 and displayed each on one of 4 same-race, sex-opposite face identities (8 European, 4 female, mean age = 28 years, SD = 3.85 years; 8 Chinese, 4 female, mean age = 27 years, SD = 3.16 years) captured using a high-resolution 3D face capture system, see (1) for full details. We generated all stimuli using a standard procedure (1) in 3D Studio Max. All observers completed all 3,600 trials as illustrated in Fig. 1 . We presented all stimuli in random order across the experiment for each observer. 
Highly frequent action units
For pain and orgasm and for each culture separately, we identified the AUs that are highly frequent across the facial expression models using a Monte Carlo simulation method. To illustrate, consider we aim to identify the AUs that are highly frequent across the Western facial expression models of pain. First, in the total set of 40 Western models × 42 AUs, we computed the frequency of each AU across all 40 models. For example, brow lowerer (AU4) is present a total of 31 times over all models, resulting in a 31/40 frequency. We also computed the total number of significant AUs across all individual observer models. For example, there are a total of 232 significant AUs across the 40 Western facial expression models of pain. Next, to determine the statistical significance of each AU frequency, we used a Monte Carlo simulation method to randomly distribute (with replacement) the total number of significant AUs (here, 232 AUs) over the space of 40 Western models × 42 AUs and then compute the resulting frequency of each AU. For example, on this iteration, inner brow raiser (AU1) might have a frequency of 7/40. Over 1,000 iterations, we thus derive a distribution of AU frequencies, which we used to test the null hypothesis that the observed 31/40 proportion of brow lowerer (AU4) in the Western facial expression models of pain is significantly higher than chance-i.e. above the 95 th percentile of the randomly generated distribution of AU frequencies (i.e. one-tailed p < .05). If so, we call brow lowerer (AU4) a highly frequent AU. We repeated this procedure for each AU and for pain and orgasm and for each culture separately.
Comparison of the mental representations and productions of facial expressions of pain and orgasm
To examine whether mental representations of facial expressions of pain and orgasm are similar to those produced in the real-world, we compared the individual facial expression models of pain and orgasm to the facial expressions of pain and orgasm reported in production studies. All pain production data are extracted from 11 studies (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) and all orgasm production data are extracted from 3 studies (15-17). We did not include studies that used AU patterns reported in previous studies (e.g., 18, 19) . We report results only using Western data because sufficient production data are not yet available for East Asians (but see also 16, 20) . Before presenting our results, two caveats are necessary. First, although a reasonable number of pain production studies (n = 11) exist to estimate real-world variance and thus to compare with mental representations, few production studies on orgasm currently exist (n = 3) to draw robust conclusions. Second, production studies vary in the experimental conditions and protocols used -for example, some recorded AUs from video clips (i.e., several frames) (4-9, 11-13, 15, 17) whereas others use images (i.e., a single frame) (10, 16) ; pain induction methods also differ -for example, cold compress (12) (13) (14) , electric shock (4, 12), examination of an injury (5-8, 11) -that could elicit different types of pain. This variation therefore makes comparing results across these different studies and with the current study problematic because variation in the reported AU patterns could arise from differences in the experimental conditions. Consequently, we present our analysis comparing the mental representations of facial expressions of pain and orgasm with production studies with these cautionary notes.
Action Units reported in production studies of facial expressions of pain and orgasm.
For each production study, we extracted all AUs reported as produced during pain or orgasm and represented each as a binary vector (1 = AU produced; 0 = AU not produced), thereby producing 11 pain AU patterns and 3 orgasm AU patterns. Fig. S1 Panel A shows each set of AU patterns for pain and orgasm separately as a black and white matrix. Above each, a number represents the specific (see key at bottom) with details of the study provided below. To the right of each matrix, the first color-coded vector shows the proportion of studies with each AU, with warmer colors indicating higher numbers and cooler colors indicating lower numbers (see colorbar to the right). Black dots represent AUs that are present in the majority of studies. A visual inspection of the AU patterns shows both consistency and variation across studiesfor example, in pain, cheek raiser (AU6) is reported in 11/11 studies whereas inner brow raiser (AU1) is reported in 6/11 studies -suggesting that facial expressions of pain and orgasm could comprise different sub-types. The second color-coded vector shows the proportion of models with each AU with black dots representing AUs that are present in the majority of models. This also shows that some AUs are more prevalent across the models than others -for example, in pain, lip stretcher (AU20) is shown in 38/40 models where lid tightener (AU7) is shown in 13/40 models.
Comparison of mental representations of facial expressions with action units reported in production studies.
To examine whether the facial expression models correspond with real-world productions, we measured for pain and orgasm separately, the similarity (1 -Hamming distance) between each facial expression model (n = 40) and the AU pattern reported in each production study (n = 11 pain, n = orgasm). Panel B shows the results. Face maps represent the AUs reported in each production study ranked by their average (median) similarity to the 40 facial expression models from most similar (left) to least similar (right). Median similarity is shown below each face. Below, we also show for each production study, the number of facial expression models that are most similar (lowest Hamming distance) to the AU patterns reported in that study -for example, over half (n = 22) of the models are most similar to the AUs reported in study 1 with 11 models most similar to study 3. Together, these results suggest that the facial expression models are most similar to a sub-set of produced facial expressions. Next, to highlight differences between the models and the AUs reported in each production study, we list the AUs that appear exclusively in the produced facial expression (top row) or in the facial expression models (bottom row) for each study separately. For the model-specific AUs, we list the AU that occurs most frequently across the models. For example, in study 1, blink (AU45) is present in the produced facial expression but not in any of the facial expression models, whereas lip stretcher (AU20) is not present in the produced facial expression but appears in 38/40 facial expression models. Note that all model-specific AUs are reported in at least one other production study. For, example, in study 1, lip stretcher (AU20) is not reported in study 1 but appears in 8/11 other production studies (5-8, 10-13). For the production-specific AUs, all but two AUs -inner brow raiser (AU1) and outer brow raiser (AU2) -were not included in the stimulus generation procedure -i.e., blink (AU45), lid droop (AU41), lip pucker (AU18), tongue out (AU19). The median similarity and number of models most similar (lowest Hamming distance) to the AUs in each study are shown below. AUs appearing exclusively in produced facial expressions or in the models are listed below each face (for modelspecific AUs, the most frequent AU across the models is reported).
Bayesian classification of facial expression models
To objectively determine the distinctiveness of the facial expression models of pain and orgasm in each culture, we built a Bayesian model of the discrimination task using a split-half method. Specifically, for each culture separately, we trained a Bayesian classifier on half of the facial expression models of pain and half of orgasm selected randomly (each model is represented as a 1 × 42 binary vector detailing the composition of significant AUs). We then tested the classification performance of the Bayesian model on the remaining half of the facial expression models in a pain vs. orgasm discrimination task. We repeated this procedure 1,000 times and computed the average Bayesian posterior probability of pain or orgasm classifications. Fig. 3A shows the results. Movie S3. The movie shows example dynamic mental representations of the facial expressions of 'pain' or 'orgasm' from one observer in each culture.
